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Description 
LIQUID CRYSTAL DISPLAY 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a liquid crystal display, 
and more particularly, to a liquid crystal display with a 
backlight unit capable of emitting light from both of its 
front surface and back surface, so as to display images on 
both of a front panel and a back panel of the liquid crystal 
display. 

[0003] 2. Description of the Prior Art 

[0004] Liquid crystal displays (LCDs) are widely used in digital 

cameras, PDAs, vehicle satellite navigation systems, com- 
puter monitors, flat panel TVs and so on. The LCDs are 
composed of two transparent glass substrates with a liq- 
uid crystal layer positioned between the two glass sub- 
strates. Since the LCDs cannot emit light by themselves, a 
backlight unit is required to be installed at the backside of 
the LCD to provide light source for displaying images. 



[0005] jhe backlight unit uses a liglit guide plate to guide light 
emitted from a self-emitting light source (such as fluores- 
cent lamps or light emitting diodes ) to the elements such 
as a reflector and a diffusion sheet to brighten the light 
and generate a uniform plane light source. Sometimes, in 
order to make the light has special optical characteristics, 
an optical film is installed in the backlight unit, for exam- 
ple a prism sheet is often installed on the diffusion sheet 
to focus the light and increase the brightness on the front 
surface of the backlight. In addition, special patterns are 
also formed on the light guide plate to adjust the light ac- 
cording to product demands. 

[0006] Since the quality of the backlight unit will no doubt affect 
the display quality of the LCD, and the backlight unit oc- 
cupies a very high percentage of production cost or power 
consumption of the entire LCD, it is very important to re- 
duce the production cost and the power consumption of 

the backlight unit in development of the LCD application. 
Summary of Invention 

[0007] It js an object of the claimed invention to provide a liquid 
crystal display with a backlight unit capable of emitting 
lights from both of its front surface and back surface, so 
as to display images on both of a front panel and a back 



panel of the liquid crystal display using the same back- 
light unit to reduce the amounts of backlight units and the 
costs thereof. 

[0008] It is another object of the claimed invention to provide a 
liquid crystal display with a backlight unit capable of 
emitting lights from both of its front surface and back 
surface, so as to display images on both of a front panel 
and a back panel of the liquid crystal display to increase 
visible angles thereof and thus make the liquid crystal 
display suitable for displaying images in public or at spe- 
cial occasions. 

[0009] According to the claimed invention, theliquid crystal dis- 
play has a first panel positioned on a front surface of a 
backlight unit, and a second panel positioned on a back 
surface of the backlight unit. The backlight unit provides 
lights to both of the first panel and the second panel to 
enable either of the panels to display images. 

[0010] It is an advantage of the present invention that the liquid 
crystal display has two panels positioned on the front sur- 
face and the back surface of the backlight unit, respec- 
tively, thus the two panels can use the same backlight unit 
to provide light for displaying images. In the case, it is not 
necessary to install two backlight units for providing light 



to the two panels, respectively, so as to reduce the costs 
and power consumption spent on the backlight unit. In 
addition, the liquid crystal display of the present invention 
is capable of displaying images on both of the front panel 
and the back panel, therefore being suitable for the public 
or special display occasions. Furthermore, the liquid crys- 
tal display of the present invention is also capable of 
transmitting different signals to the front panel and the 
back panel to make the front panel and the back panel 
display different images, so as to improve the utility of the 
liquid crystal display and the backlight unit thereof. 
[0011] These and other objects of the claimed invention will be 
apparent to those of ordinary skill in the art after reading 
the following detailed description of the preferred em- 
bodiment that is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0012] Fjg i js a cross-sectional diagram of a liquid crystal dis- 
play according to the present invention; 

[0013] Fig. 2 is a schematic diagram of a backlight unit of a liq- 
uid crystal display according to the present invention; 

[0014] Fig. 3is a cross-sectional diagram of a liquid crystal dis- 
play according to a second embodiment of the present in- 



vention; and 

[0015] Fig. 4is a cross-sectional diagram of a liquid crystal dis- 
play according to a third embodiment of the present in- 
vention. 
Detailed Description 

[0016] Referring to Fig. 1, Fig. lis a cross-sectional diagram of a 
liquid crystal display according to the present invention. 
As shown in Fig. 1, a liquid crystal display 10 has two par- 
allel panels 12 and 14 positioned on a front surface of a 
backlight unit and on a back surface of the backlight unit, 
respectively. The liquid crystal display 10 further has two 
frames 36 and 38 positioned on the left side and the right 
side of the backlight unit to fix to another frame 34, so as 
to support all the elements of the liquid crystal display 10. 
The backlight unit has an optical film 16 positioned on a 
back surface of the panel 12, an optical film 18 positioned 
on a back surface of the panel 14, and two stacked light 
guide plates 28, 30 positioned between the optical film 16 
and the optical film 18 for guiding light emitted from the 
edge light sources 20, 24 to the panels 12 and 14. 

[0017] According to a better embodiment of the present inven- 
tion, the amounts of the light sources 20 and 24 can be 
changed depending on the brightness demands. All kinds 



of the known light sources can be used as the light 
sources 20 and 24, such as fluorescent lamps and light 
emitted diodes. For more uniformly distributing the light 
of the backlight unit, a diffusion sheet (not shown) is po- 
sitioned on the light guide plate 28, the light guide plate 
30 or both of the light guide plates 28 and 30, and some- 
times, the light guide plates 28 and 30 further have pat- 
terns (not shown) thereon to improve the light distribu- 
tion. The patterns on the light guide plates 28 and 30 are 
optical structures for destroying total reflection of light, 
such as printing dots, non-printing dots and grooves. 

[0018] In addition, two lamp reflectors 22 and 26 are used to 

surround the light sources 20 and 24, respectively, and a 
reflector 32 is also positioned between the light guide 
plates 28 and 30, so as to increase the light utility. How- 
ever, the present invention is not limited to the structure 
mentioned above, other similar elements for reflecting the 
light to the light guide plates 28 and 30, and design 
choices of the amounts, shapes or positions of the reflec- 
tor 32 and the lamp reflectors 22, 26 can also be applied 
in the liquid crystal display of the present invention. 

[0019] Referring to Fig. 2 of a schematic diagram of a backlight 
unit of a liquid crystal display according to the present in- 



vention, the light guide plates 28 and 30 can also be 
formed in the shapes of two stacked wedges or triangles 
instead of two stacked rectangles as shown in Fig. 1. 

[0020] Referring to Fig. 3, Fig. 3 is a cross-sectional diagram of a 
liquid crystal display according to a second embodiment 
of the present invention. The liquid crystal display 10 uses 
the left frame 36 and the right frame 38 to fix all the ele- 
ments thereof in this embodiment. Since the bottom 
frame 34 shown in Fig. 1 is omitted from the backlight 
unit of the present embodiment, the fabricating process 
of the liquid crystal display 10 can be simplified, and the 
weight, the volume of the liquid crystal display 10 can 
also be reduced. 

[0021] The light sources of the liquid crystal display can be posi- 
tioned either at the edges of the backlight unit or at the 
central part within the backlight unit according to the 
present invention. Referring to Fig. 4, Fig. 4 is a cross- 
sectional diagram of a liquid crystal display according to a 
third embodiment of the present invention. As shown in 
Fig. 4, a liquid crystal display 40 has two parallel panels 
42 and 44 positioned on a front surface of a backlight 
unit and on a back surface of the backlight unit, respec- 
tively. An optical film 46 and a diffusion sheet 50 are po- 



sitioned on a back surface of the panel 42, an optical film 
48 and a diffusion sheet 52 are positioned on a back sur- 
face of the panel 44, and a light source 56 is positioned 
between the diffusion sheet 50 and the diffusion sheet 52 
to use the diffusion sheets 50, 52 to uniformly transmit 
light to the panels 42, 44. In addition, the liquid crystal 
display 40 further has two frames 58 and 60 positioned 
on the left side and the right side of the backlight unit to 
fix all the elements of the liquid crystal display 40. 

[0022] Each of the optical films 46 and 48 includes at least a dif- 
fuser sheet and a prism sheet. The light source 56 in- 
cludes a plurality of light emitting diodes arranged on a 
first surface of a printed circuit board 54 to face the panel 
42, and a plurality of light emitting diodes arranged on a 
second surface of the printed circuit board 54 to face the 
panel 44. The amounts of the light emitting diodes can be 
adjusted depending on the brightness demands. In addi- 
tion, according to the other embodiments of the present 
invention, the light source 56 can also be composed of a 
plurality of fluorescent lamps, the fluorescent lamps being 
uniformly distributed in the space between the panels 42 
and 44 to emit light to the panels 42 and 44. 

[0023] In contrast to the prior art, the liquid crystal display of the 



present invention lias two panels positioned on tlie front 
surface and the bacl< surface of tlie bacl<light unit, respec- 
tively, thus the two panels can use the same backlight unit 
to provide light for displaying images. In the case, it is not 
necessary to install two backlight units for providing light 
to the two panels, respectively, thus effectively reducing 
the costs and power consumption spent on the backlight 
unit. In addition, the liquid crystal display of the present 
invention is capable of displaying images on both of the 
front panel and the back panel, therefore being suitable 
for people at different positions, especially for people in 
the public or at special display occasions, to watch the 
display. Furthermore, the liquid crystal display of the 
present invention is also capable of transmitting different 
signals to the front panel and the back panel to make the 
front panel and the back panel display different images, 
so as to improve the utility of the liquid crystal display 
and the backlight unit thereof. 
[0024] Those skilled in the art will readily observe that numerous 
modifications and alterations of thedevice may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



